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INTRODUCTION

The Roseburg 30'x 60 Quadrangle covers the southeastern margin of the Oregon Coast
Range and its tectonic boundary with Mesozoic terranes of the Klamath Mountains
(Figures 1 and 2, aso on map sheet). The geologic framework of the Roseburg area was
established by the pioneering work of Diller (1898), Wells and Peck, (1961) and Ewart
Baldwin (1974) and his students (Figure 3, also on map sheet). Baldwin and his students
focussed on the history of the Eocene Tyee basin, where the sediments lap across the
tectonic boundary with the Mesozoic terranes and record the accretion of the Coast
Range basement to the continent. Others have examined the sedimentary fill of the Tyee
basin in detail, recognizing the deep marine turbidite facies of the Tyee Formation
(Snavely and others, 1964) and proposing several models for the Eocene evolution of the
forearc basin (Heller and Ryberg, 1983; Chan and Dott, 1983; Heller and Dickinson,
1985; Molenaar, 1985; see Ryu and others, 1992 for a comprehensive summary). Along
the eastern margin of the quadrangle, both the Tyee basin and the Klamath terranes are
overlain by Eocene volcanic rocks of the Western Cascade arc (Walker and MacLeod,
1991).

The thick Eocene sedimentary sequence of the Tyee basin has significant oil and gas
potential (Armentrout and Suek, 1985; Gautier and others, 1993; Ryu and others, 1996).
Although 13 deep test wells have been drilled in the Roseburg quadrangle (Figure 2 and
Table 1, aso on map sheet), exploration to date has been hampered by an incomplete
understanding of the basin’s tectonic setting and evolution. In response, the Oregon
Department of Geology and Mineral Industries (DOGAMI) initiated a five year
assessment of the oil and gas potential of the Tyee basin.

This map is a product of a cooperative effort by the U. S. Geological Survey, Oregon
State University, and DOGAMI to systematicaly map the sedimentary facies and
structure of the Tyee basin. New geologic mapping of twenty-eight 7.5’ quadrangles is
summarized on the map (Figure 3 also on map sheet), and the digital database contains
geologic information suitable for both 1:100K and 1:24K scale analysis. DOGAMI has
published a compilation and synthesis of previous mapping (Niem and Niem, 1990), a
basin-wide sequence stratigraphic model and correlations (Ryu and others, 1992), and a
report on the oil and gas potential (Ryu and others, 1996). Readers interested in the ail
and gas potential of the Roseburg quadrangle should use the map in combination with
Ryu and others (1996) to address specific stratigraphic units and structural plays.

Stratigraphic terminology for the Tyee basin adopts the type sections, formation names,
and framework of Ryu and others (1992, 1996), which were developed concurrently with
the mapping and are recognized throughout the basin. For detailed discussion of
nomenclature, type sections, lithology, thickness and distribution, age, contact
relationships, and depositional environment of stratigraphic units, the reader is referred to
Ryu and others (1992). In this report we focus on the spatial, temporal, and structural
relationships between units revealed by geologic mapping. Map unit ages (Figure 4, also
on map sheeet) are adjusted dlightly from Ryu and others (1992, 1996) to fit new
coccolith age determinations (D. Bukry, cited herein), paleomagnetic polarity data



(Simpson, 1977 and new data cited herein), and the time scale of Berggren and others
(1995).

SUMMARY GEOLOGIC HISTORY

Geologic terranes in the Roseburg quadrangle record a history of continental margin
sedimentation, magmatism, and terrane accretion from Jurassic to late Eocene time
(Figure 2). In the southeastern part of the map area, two northeast-trending Mesozoic
lithotectonic belts comprise the Western Klamath terranes. The oldest, the Jurassic Rogue
continental arc complex and its sedimentary cover is thrust northwestward over melange,
broken formation and semi-schists of the Cretaceous and Jurassic accretion complex
represented by the Dothan Formation. The amalgamated Mesozoic terranes are in turn
thrust northwestward over the Paleocene to lower Eocene Siletz River Volcanics, the
oceanic basalt basement of the Oregon Coast Range. Onlapping the suture between the
Siletz terrane and the Mesozoic rocks are sedimentary strata of the Eocene Tyee basin,
which are also involved in the thrusting. Along the eastern margin of the quadrangle,
Eocene volcanic units of the Western Cascade arc are deposited unconformably across
the Tyee basin and the Mesozoic terranes.

M esozoic terranes of the western Klamath Mountains

Jurassic continental arc complex and sedimentary cover

The Rogue volcanic arc consists of two parts, an intrusive sequence that includes
predominantly hornblende gabbro, hornblende diorite, and diabase that are commonly
dightly to strongly foliated, and extrusive rocks that include quartz keratophyre,
keratophyre, plagioclase porphyry flows, pillows, hypabyssal dikes and flows, flow
breccia, and minor tuffaceous sedimentary rock. These rocks are commonly tectonically
brecciated and have undergone low to moderate greenschist facies metamorphism. The
Rogue arc is part of the Western Klamath terrane, the Western Jurassic belt of Irwin,
(1964), a remnant of an extensive volcanic arc and rifted arc complex (Harper and
Wright, 1984) that lay along western North America during the Late Jurassic (Garcia,
1979, Garcia, 1982, Sdeeby, et d., 1982, Ryberg, 1984). Similar rock associations to the
southwest yield Late Jurassic and earliest Cretaceous radiometric ages (Dott, 1965,
Saleeby, et a., 1982, Hotz, 1971, Harper and Wright, 1984). Imbricate thrust faulting and
collapse of the arc during the Nevadan orogeny, which ranged in age between about 150
to 145 Ma in the Klamath region (Saleeby, et al., 1982, Harper and Wright, 1984) was
syntectonic with, or was closely followed by deposition of the volcanolithic clastic rocks
of the Myrtle Group. The Myrtle Group consists of Late Jurassic and Early to Middle
Cretaceous turbidite and mass flow deposits considered to be either arc basin and/or post-
orogenic flysh basins syntectonic with the waning phases of arc collapse (Imlay et al.,
1959, Ryberg, 1984, Garcia, 1982, Roure and Blanchet, 1983).

Mesozoic Intrusive Complex

The intermediate and mafic igneous rocks of the Rogue arc and the pre-Nevadan
sedimentary cover (Garcia, 1979) are intruded by siliceous and intermediate plutonic
rocks principally of quartz diorite and granodiorite composition that are generaly
unfoliated or weakly foliated near the margins. Metamorphosed gabbroic to intermediate



country rock islocally preserved. The plutonic rocks are locally tectonized and consist of
amphibolite, gneiss, banded gneiss and augen gneiss. Similar metamorphic rocks have
yielded metamorphic ages of 165 to 150 Ma elsewhere in the westernmost Klamath
terranes (Coleman, 1972, Hotz, 1971, Saleeby, et a., 1982, Coleman and Lanphere,
1991)

Cretaceous and Jurassic Accretion Complex

The Jurassic arc rocks and sedimentary cover are tectonic outliers (Figure 2) bounded to
the northwest and southeast by melange, broken formation and semi-schist of the Dothan
Formation or Sixes River terrane, which is part of the latest Jurassic and Cretaceous
accretion complex (Ramp, 1972, Ryberg, 1984, Blake, et a., 1985). Plutonism that
accompanied arc formation and tectonic collapse of the arc does not intrude the
structurally underlying Dothan Formation, indicating major fault displacements since the
Early Cretaceous. The Dothan Formation consists of low grade, sub-pumpellyite faces
and pumpellyite bearing graywacke and semischitose graywacke, with scattered exotic
blocks of blueschist, eclogite, greenstone, chert and limestone, including blocks of
shallow water, Late Cretaceous Whitsett Limestone (Diller 1898). Semischistose and
schistose rocks of the accretion complex have yielded metamorphic ages of around 125-
140 Ma where they have been studied to the southwest (Coleman and Lanphere, 1971,
Dott, 1965, Coleman, 1972). These rocks were unroofed and unconformably overlain by
marine deposits by early Eocene time (Baldwin, 1974).

Cenozoic Terranes
Oregon Coast Range
Sletz River Volcanics
The submarine basaltic basement of the southern Oregon Coast Range is assigned to the
Siletz River Volcanics, following the usage of Snavely and others (1968), Molenaar
(1985), Niem and Niem (1990), and Walker and MacLeod (1991). The thick sequence of
Paleocene and early Eocene akalic and tholeiitic pillow lava, submarine breccia, and
capping subaerial flows are chemically and stratigraphically similar to the sequence
exposed along the Siletz River in the type area (Table 4). Based on seismic and potential
field studies, the basaltic basement, also known as the Siletz terrane, is geophysically
continuous beneath the Coast Range, reaching a thickness of up to 35 km beneath the
central Coast Range (Trehu and others, 1994). The Siletz River Volcanics and its
correlative units in Washington and British Columbia (Crescent and Metchosin
Formations; Snavely and others, 1968) are thought to represent an oceanic plateau, island
chain, or marginal basin that was accreted to the continent in the early Eocene (e.g.,
Simpson and Cox. 1977; Duncan, 1982; Wells and others, 1984; Clowes and others,1987;
Snavely, 1987; Babcock and others, 1992).

In the Roseburg area, the Siletz River Volcanics are exposed in tightly folded anticlina
uplifts at Roseburg and at Turkey Hill. Lithologies are dominated by aphyric pillow
basalt, with subordinate pillow breccia, lapilli tuff, aquagene laminated tuff, basaltic
sandstone, and mudflow breccia. Lithic turbidite sandstone, mudstone, and conglomerate
interbeds are common and appear to be derived from the Klamath Mountains, based on
similarites with other Umpqua Group rocks. At Turkey Hill along the northern edge of



the map area, subaerial flows are exposed in the railroad cut east of 1-5. The subaerial
flows become more abundant to the north in the Drain area and presumably represent an
emergent island volcanic center during Siletz River time (Hoover, 1963; Pyle, 1988, Ryu
and others, 1992). Basaltic sandstone containing echinoderms, limpets and other rocky
shoreline species are found above the subaerial flows at Turkey Hill and above vesicular
pillowed flows about 5 km south of Nonpariel in the Roseburg anticlinorium (Figure 6,
Table 2b and 2c). Along the axis of the Roseburg and Reston anticlinorium, sedimentary
interbeds in the submarine basalt contain coccoliths assigned to the late Paleocene
(locally CP 87?), whereas on the flanks of the uplift they are assigned to the early Eocene
CP 10 zone where flows interfinger with Bushnell Rock Formation (Table 2a, Figure 5a
and 5b; see also Bukry and Snavely, 1988). The paleontologic ages (51.8 to 56 Ma, time
scale of Berggren and others, 1995) are somewhat younger than five radiometric ages
determined by Duncan (1982) from the Drain and Coquille River areas to the north and
west of the quadrangle, which range in age from 62.1 £ 1.0 Ma to 59.2 + 2.8 Ma.
Paleomagnetic results from 19 flows in the Roseburg, Turkey Hill, and Coquille River
area are all of reversed polarity (Table 3 and Figures 4 and 7), consistent with eruption
during Chrons 23-24r in the Roseburg area (paleontologic range) and/or Chrons 25-27r in
the Coquille-Drain ares, if the radiometric ages are also correct.

The Siletz River Volcanics contains boulder, cobble, and pebble conglomerate interbeds
of chert, limestone, greenstone, plutonic rocks, and metagraywacke derived from the
Dothan Formation and Klamath terranes. Thick conglomerate interbeds are found in the
oldest exposed basalt along I-5 and along Lookingglass Creek (late Paleocene) and in the
upper kilometer of section where flows interfinger with the overlying conglomerate of the
early Eocene Bushnell Rock Formation on the flanks of the Roseburg anticlinorium.
Turbidite interbeds and pea gravels derived from Klamath source terranes are found
throughout the 4 to 6 km thick volcanic section and are mapped as the Roseburg Member
of the Siletz River Volcanics. The interbeds are lithologically similar to and correlative
with the older part of the Umpqua Group (Bukry and Snavely, 1988; Ryu and others,
1992) and are locally more abundant than pillow basalt.

Interbedded basalt and conglomerate derived from the Klamath Mountains requires a
volcanic source close to the continental margin during eruption of the exposed 4 to 6 km-
thick flow sequence. Late stage magmatism produced intrusions of diabase sills into the
volcanic edifice and into the overlying Bushnell Rock Formation, commonly near thrust
faults. Basaltic magmatism was apparently coeval with the early Eocene deformation of
the basement and overlying Umpqua Group strata which resulted in juxtaposition against
the Mesozoic accretionary complex.

Tyee Basin

Ryu and others (1992) recognized two superimposed basins with different trends and
geologic histories in the southern Oregon Coast Range (Figure 2 on map sheet). The
northeast-trending Paleocene to early Eocene Umpqua basin is filled with deformed
turbidite sandstone and mudstone of the Umpgua Group. In the Roseburg map area, the
basin is called the Sutherlin-Myrtle Point subbasin, which lies south of the Umpqua arch,
an east-northeast-trending basement high of Siletz River Volcanics roughly coaxial with



the Turkey Hill-Millacoma anticline. Superimposed on the Umpqua basin is the north-
south-trending Tyee forearc basin (Snavely and others, 1964; Chan, 1982; Heller and
Ryberg, 1983). The more gently deformed early and middle Eocene Tyee Formation is
preserved in the broad synclinal low of the southern Oregon Coast Range, whereas the
more structurally deformed Umpqua basin strata are exposed in broad antiformal highs
on either side of the Coast Range syncline.

Composite thickness of the Umpqua-Tyee basin stratais about 20,000-ft (Ryu and others,
(1992). The sedimentary sequence rests primarily on the Siletz terrane of the Oregon
Coast Range and unconformably overlies Klamath Mountain terranes to the south. The
mica-poor Umpqua Group is largely derived from accreted terranes of the Klamath
Mountains and consists of conglomerate and sandstone of the Bushnell Rock Formation,
the overlying turbidites of the Tenmile Formation, fluvial-deltaic strata of the White Tail
Ridge Formation, and slope mudstone of the Camas Valley Formation. The Tyee forearc
basin overlies the Umpgua Group on a regiona unconformity. The abundantly micaceous
strata are derived from older continental terranes to the east and consist of the deep
marine and fluvial-deltaic Tyee Formation, the slope mudstone of the Elkton Formation
and fluvial-deltaic sandstones of the Bateman and Spencer Formations.

In the map area, the Bushnell Rock Formation largely consists of clast supported boulder,
cobble, and pebble conglomerate consisting of graywacke, chert, chert conglomerate,
quartz, phyllite, metavolcanic, granitic, and basalt clasts mostly derived from the
Mesozoic Klamath terranes. North of Dixonville, debris flows at the base of the
formation contain blocks of Dothan up to 3 m in diameter in a basaltic mudflow matrix.
Fanglomerate, fan delta and deep marine turbidite channel facies occur in the
conglomerates, which interfinger upsection with thick-bedded, fine grained sandstone
facies of the Slater Creek Member. The formation is thickest along the southern margin
of the Tyee basin, where it rests unconformably on the deformed Mesozoic terranes and
Siletz River Volcanics. Although unconformable across tightly folded Siletz River
Volcanics in the Reston anticline, deposition across the Wildlife Safari fault is
syntectonic, and the conglomerate is involved in major thrusting aong the Reston,
Bonanza, and Wildlife Safari faults.

North and east of Roseburg, Bushnell Rock Formation interfingers with the pillow basalt
of the Siletz River Volcanics and is intruded by diabase comagmatic with the pillow
basalt. Mudstone interbeds at Roseburg contain coccoliths referrable to the lower Eocene
CP 10 zone, and at Glide, the conglomerate underlies Tenmile formation turbidites also
referrable to the CP 10 zone (Table 2a, Figure 5b). In the hills north and south of Glide,
the Bushnell Rock Formation unconformably overlies the Siletz terrane along an
oxidized, weathered contact and is fossiliferous, with abundant shallow water, rocky
shoreline molluscan fauna within 100 m of the contact in several locations (Table 2b,
Figure 6). The overlying Slater Creek member of the Bushnell Rock Formation is locally
abundantly fossiliferous, with molluscan fauna indicating deposition under shallow water
neritic conditions. The occurrence of shallow water facies and articulated molluscan
fauna in the upper Bushnell Rock Formation, along with the lack of abrasion and
significant transport at the above localities suggests the existence of a Klamath-derived



shoreline facies deposited across the Klamath Mountain-Coast Range suture during late
Bushnell Rock time. This would have preceded deposition of the turbidites of the
Tenmile Formation, which have long been interpreted as trench fill deposited on top of
the accreted Siletz terrane (e.g. Heller and Ryberg, 1983).

The Tenmile Formation consists of classic turbidite basin deposits that overlie the
Bushnell Rock Formation and fill the Sutherlin-Myrtle Point sub-basin. They consist of
deep-marine inner, middle, and outer submarine fan turbidite sandstone sequences and
basinal mudstones deposited in a marginal basin setting (Heller and Ryberg, 1983,
Ryberg, 1984; Niem and Niem, 1990). Based on Mutti Ricci-Luchi (1972) and Walker
and Mutti (1973) turbidite facies, we have subdivided the Formation into: 1) Tmcs,
consisting of facies A and B, thick- to very thick-bedded, amalgamated sandstone and
pebbly sandstone with mudstone partings interpreted as fan channel complexes; 2) Tmss,
consisting of facies C and D, medium- to thick-bedded, rhythmic turbidite sandstone and
mudstone interpreted as submarine fan depositional lobes; 3) Tmsm and Tmms, mostly
medium to thin bedded facies C and D representing non-chanelized fan deposition; and 4)
Tmm, facies D and G, thin- to very thin-bedded turbidite sandstone, mudstone and thick
mudstone, interpreted as basin plain deposits. These interpretations are generally
consistent with those of Ryberg (1984), and indicate that the basin represents a complex
turbidite fan sequence, with inner channel facies to the south and basin plain facies to the
north at Turkey Hill. Deposition of the turbidites was also in part syntectonic (Perttu and
Benson, 1980), based on current indicators which are locally paralle to fold axes in the
Sutherlin sub-basin. Between Sutherlin and Umpqua, the upper Tenmile Formation (unit
Tmsl) contains low angle turbidite channel sandstones, abundant slump folding, and soft
sediment deformation consistent with deposition in a slope environment.

Coccaoliths in the Tenmile Formation are assigned to the early Eocene CP 10 and 11
zones. In the map area, only one paleomagnetic site was sampled in what is now mapped
as the Tenmile Formation, (Simpson, 1977 and Figure 7), and it is of normal polarity,
consistent with the time scale of Berggren and others (1995). The CP 10-11 boundary
(52.8 Ma) is found in the type area near Tenmile, in the lower part of the Glide section
along the eastern edge of the quadrangle, in the Myrtle Point area just west of the
guadrangle, and at the northern edge of the quadrangle in the lower most part of the basin
plain sequence along I-5 just south of Turkey Hill (Figure 5; Table 2). The widespread
occurrence of the CP 10-11 boundary alows us to correlate the turbidite sequences across
the major thrust faults and assign them to the Tenmile Formation. Tenmile slope facies
and overlying White Tail Ridge Formation rest on basin plain facies west of Metz Hill,
indicating that the turbidite facies is older than the White Tail and Camas Valley part of
the Umpgua Group in the Roseburg quadrangle, and it is not necessary to assign the basin
plain facies to the Umpqua Group, undivided (cf Baldwin, 1974; Molenaar, 1985; Ryu
and others, 1992).

An angular unconformity commonly separates the Tenmile Formation, which in many
places is tightly folded, from the overlying, less deformed fluvial-deltaic strata of the
White Tail Ridge Formation. However, the White Tail Ridge Formation is also involved
in thrusting and folding along most of the major structures. As a result, the formation



forms three east-northeast-trending subbasins separated by structural highs aong the
Reston, Cooper Creek, and Oakland anticlines. West of the Umpqua River, the White
Tail Ridge Formation was locally eroded or not deposited over these highs (see aso
Baldwin and Perttu, 1989; Black, 1990; Black and Priest, 1993). To the east, the White
Tail thins over the highs, but is continuously exposed beneath the western Cascade
volcanic sequence. Although the clean sandstone of the White Tail Ridge Formation is a
potential reservoir, it may be restricted to the flanks of the sub-Tyee structures that are
targets for hydrocarbon exploration. Its extent beneath the western Cascade sequence is
unknown.

The White Tail Ridge Formation consists of four members; the basal shallow-marine
Berry Creek member, the nonmarine Remote member, the delta front sandstone of the
Coquille River member, and the shallow-marine Rasler Creek tongue, which interfingers
with the slope mudstone of the overlying Camas Valley Formation (Ryu and others,
1992). The unit islocally fossiliferous; localities are shown in Table 2 and Figure 6.

The Berry Creek member consists of mollusk-bearing, bioturbated and hummocky
bedded fine- to medium- grained, pebbly lithic arkosic sandstone in thickening- and
coarsening upward sequences. The stratigraphic sequence in the thickening-upward
cycles (i.e.,, hummocky bedded to parallel laminated to cross ripple laminated to trough
cross-bedded sandstone) indicate that the Berry Creek member was deposited in wave-
dominated shoreline or deltaic environment (Ryu and others, 1992). The overlying
Remote member consists of ridge-forming, fining-upward sequences of cross-bedded,
coarse-grained pebbly lithic arkosic sandstone, gray-green overbank mudstone, thin
coals, and nonmarine fluvial to distributary channel conglomerate derived from the
Klamath Mountains (Ryu and others, 1992; Ryberg, 1984). The Coquille River consists
of mollusk-bearing, bioturbated to hummocky bedded, fine- to medium- grained, quartzo-
feldspathic sandstone, commonly as fining and thinning-upward sequences of thick,
arkosic sandstone beds overlain by oyster-bearing estuarine mudstone, sandstone, and
subbituminous coals. The unit represents a wave-dominated delta front facies, as does the
overlying Rasler Creek tongue, which pinches out to the north (Ryu and others, 1992).
Molluscan fauna in the White Taill Ridge Formation are characteristic of neritic
environments and are of early Eocene age (Table 2b).

The uppermost formation in the Umpqgua Group, the Camas Valley Formation, consists
of massive, concretionary, localy fossiliferous, foraminifera dark gray mudstone that
interfingers with and overlies the Coquille River member of the White Tail Ridge
Formation. The unit is mappable over a wide area, from the base of the Cascade
volcanics to the western edge of the quadrangle and as far north as the Turkey Hill
anticline. Coccoliths from the formation are referrable to the CP-11 zone, or early Eocene
(Bukry and Snavely, 1988). Several paleomagnetic sites in the Camas Valley Formation
are of normal polarity (Simpson, 1977), also consistent with the paleontologic ages and
the Berggren and others (1995) geomagnetic timescale (Figure 4).

The Tyee Formation records a change from the Umpgua Group in provenance and style
of deformation (Diller, 1898; Heller and Ryberg, 1983; Heller and others, 1985). The



Tyee Formation consists of three abundantly micaceous members recognizable over the
entire western half of the map area; the turbidites of the Tyee Mountain Member, slope
mudstone of the Hubbard Creek Member, and fluvial deltaic sandstone of the Baughman
Member (Baldwin, 1974; Molenaar, 1985; Ryu and others, 1992). The Tyee Mountain
Member consists of up to two kilometers of rhythmically bedded, thick-bedded to
massive, fine-grained, micaceous, light gray lithic arkosic sandstone and thin mudstones
characteristic of turbidite facies B, C, and D of Mutti and Ricci Lucchi (1972) and
Waker and Mutti (1973). The Hubbard Creek Member is a widely mappable unit
consisting of thin-bedded, laminated micaceous gray siltstone and local channelized
turbidite sandstone up to 300 m thick, interpreted as continental slope deposits (Ryu and
others, 1992). In the map area, only one paleomagnetic site was sampled in the Hubbard
Creek member, (Simpson, 1977 and Figure 7), but it is of reversed polarity, consistent
with the time scale of Berggren and others (1995). The Baughman Member is thick- to
very thick-bedded, micaceous, cross-bedded, lithic arkosic sandstone consisting of deltaic
and fluvial facies. Lower delta plain and delta front facies are more common in the center
of the basin where it is overlain by the Elkton Formation. The fluvial facies is widespread
in the Roseburg area. The deltaic facies consists of three to four thickening-upward
cycles of medium- to coarse-grained, mollusk-bearing, hummocky bedded, micaceous
sandstone interstratified with thin gray mudstone.

Overlying the Tyee Formation is the Elkton Formation, a slope-forming, moderately
indurated, laminated, dark gray micaceous mudstone up to 500 m thick. Forarninifers
indicate deposition at bathyal depths (Bird, 1967). This unit is conformably overlain by
the Bateman Formation (Weatherby, 1991) and interfingers with the underlying
Baughman Member of the Tyee Formation. Bukry and Snavely (1988) refer coccoliths
from the Elkton Formation to Subzone CP12b, or early middle Eocene. Severa
paleomagnetic sites in the Elkton member are of normal polarity (Simpson, 1977), also
consistent with the paleontologic ages and the Berggren and others (1995) geomagnetic
timescale.

The Bateman Formation consists of delta front, distributary mouth bar, and distributary
channel facies. Ryu and others (1992) describe the delta front facies as “composed of
coarsening- and thickening-upward cycles (30-60 m thick) of thin- to thick-bedded,
micaceous feldspathic wacke interstratified with subordinate, burrowed, massive
mudstone and bedded to massive (bioturbated) siltstone (Weatherby, 1991). Individua
sandstone beds are lenticular, massive, or parallel laminated to hummocky bedded.
Graded bedding and microripple-larninations occur locally. Basal sandstone contacts are
sharp and planar, athough some display scour-and-fill structures. Laminations are
enhanced by concentrations of disseminated carbonaceous plant debris and mica flakes.

Micaceous arkoses of the Spencer Formation up to 300 m thick crop out beneath the
Cascade arc sequence to within three km south of Glide, where they are apparently
overthrust by Jurassic serpentinized peridotite and Rogue volcanic rocks. The Spencer
Formation is composed of several hundred feet of fluvia to deltaic, medium- to thick-
bedded sandstone containing several subbituminous coa beds and thicker, laminated
carbonaceous (leaf-bearing) mudstone-siltstone interbeds. The sandstone is friable,



micaceous arkosic, cross-bedded, and fine-grained to very coarse-grained sandstone.
Shallow- marine mollusks and carbonaceous leaves date the formation as late Eocene
(Hoover, 1963; Sanborn, 1937) just to the north of the map area. It is probably equivalent
to, or dightly younger than the Bateman Formation and the Coaledo Formation of the
Coos Bay basin.

Western Cascade arc

The late Mesozoic and early Cenozoic arc and forearc rocks are unconformably overlain
to the east by the Eocene and younger continental fluvial deposits and volcanic rocks of
the Cascade arc (Peck, et a., 1964, Baldwin, 1974, Waker and MacLeod, 1991). In the
northeastern part of the map area, the basal units overlie the Spencer Formation and
consist of atered, greenish gray volcanic sandstone, conglomerate, and andesitic
mudflow breccia interstratified with lesser amounts of andesite flows, silicic ash flow
tuff, and silicic lava flows. Basalt and basaltic andesite become more common upsection
at Brown Mountain along the eastern quadrangle boundary. This sequence has been
correlated with the Eocene Fisher Formation to the north of the quadrangle (Walker and
MacLeod, 1991). To the south where the volcanic sequence is deposited on Klamath
basement, the lowermost sedimentary strata contain significant non-volcanic continental
deposits derived from the underlying granitic terrane. Locally, fossiliferous shallow
marine sandstone is present at the base of the volcanic sequence. We have correlated this
unit with the Eocene Colestin Formation described further south (Peck and others, 1964).
The overlying andesite flows, mudflow breccias, and basalt are laterally continuous with
the Fisher Formation to the north. Overlying the Fisher Formation are multiple cooling
units of a regionally extensive ash flow sheet, the Tuff of Bond Creek, named for
exposures just off the southeast corner of the quadrangle and K-Ar dated at 34.9 Ma
(Smith and others 1982; Walker and MacLeod, 1991). Western Cascade basalt sills and
dikes (gabbro, diabase, and norite) intruded Western Cascade volcanic units and
underlying Tyee basin strata in the Eocene and Oligocene. Thick basalt sills occur in the
White Tail Ridge Formation at the Colliding Rivers State Park area near Glide. Thin
basalt sills also intrude the Tenmile Formation along the Oakland anticline, and in the
Siletz River Volcanics near the bottom of Mobil's Sutherlin well. At 10,070-75 ft and
10,550-80 ft, the sills give late Eocene K-Ar ages of 33.9 + 3.4 Mato 36.8 + 3.6 Ma
(courtesy of Mobil Qil Corp., Bill Seeley, Lee High, and Neal R. Goins, 1989, written
communication; Niem and Niem, 1990). An andesitic sill (?) similar to map unit Tia at
the Rock Creek Guard station just off the edge of the quadrangle gives a K-Ar age of 28.5
+ 0.8 Ma(N. MacL eod, written communication, 1992).

Structure

The Roseburg Quadrangle can be divided, from oldest to youngest, into four northeast-
trending tectonic belts separated by major thrust faults (Figure 2): 1) the Jurassic Rogue
volcanic arc and sedimentary cover; 2) the Jurassic and Early Cretaceous accretionary
complex of the Dothan Formation; 3) the Roseburg anticlinorium composed of the
Paleocene-Eocene Siletz River Volcanics basement of the Oregon Coast Range; and 4)
the early Eocene Umpqua basin fold and thrust belt. In the early Eocene, the Mesozoic
terranes were thrust northwestward over the Siletz terrane, the basement of the Oregon
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Coast Range, creating the syntectonic Umpqua basin along the continental margin.
Folding and thrusting propogated into the basement, creating the Roseburg anticlinorium
in the Siletz River Volcanics, which were in turn thrust over the Umpqua basin strata to
produce the northwest-verging Umpqua fold and thrust belt. The early and middle
Eocene Tyee Formation and the middle and late Eocene western Cascade lavas were
subsequently deposited unconformably over the deformed tectonic belts.

Western Klamath Terranes

The structural grain of the Mesozoic rocks is dominated by north 30° to 40° east-trending
faults and lithologic belts. The magjor faults separating Mesozoic units represent upper-
and middle-crustal brittle structures, including high-angle oblique-dlip reverse faults and
associated overturned folds, deeper-seated north-west verging brittle and ductile shear
zones within the plutonic complex, and transtensive, low-angle normal faults and
detachment faults (Jayko, 1996a,b; Jayko, 1997; Jayko and Gallagher,1997). The Dothan
and Klamath rocks are separated by the Dodson Butte fault, a magjor northeast trending
transpressive zone of imbricate faults that emplaces the Rogue arc complex and
associated rocks over the Dothan complex. The igneous complex is locally overturned
and is penetratively deformed into strongly banded and foliated gneiss, augen gneiss and
mylonitic rock along major northwest verging, low angle thrust faults (Jayko, 1996a,b;
Jayko, 1997; Jayko and Gallagher, 1997).

The contact between rocks of the Jurassic Rogue arc complex and the underlying
siliceous plutonic rocks is typically characterized by a broad zone of cataclastic
deformation, and the hanging wall and foot-wall rocks are commonly strongly foliated.
Mineral assemblages associated with this deformation are typicaly lower greenschist
facies with abundant secondary epidote, abite and pumpellyite. These faults and breccias
zones are not invaded by magmatic fluids suggesting they are not syntectonic with the
plutonism but were subsequent, in contrast to the intrusive contact relationships inferred
from earlier mapping (Jayko, 1996a,b; Jayko, 1997; Jayko and Gallagher, 1997). The
structural pendants of Rogue arc are locally strongly hydrothermally altered. Leaching of
the mafic phases is common, particularly adjacent to high-angle normal faults.

Metamor phism

Regional, contact, and hydrothermal metamorphic rocks are all present within the study
area. Regional metamorphic rocks include low to moderate-grade greenschist facies rocks
of the arc complex that are inferred to have formed during the Nevadan orogeny of Late
Jurassic age. Metamorphic rocks that formed during this event; which represents
imbrication of the Late Jurassic arc, include gneiss, banded gneiss, augen gneiss and
mylonitic rocks that are inferred to have originated a middle crustal levels (Jayko,
1996a,b; Jayko, 1997; Jayko and Gallagher, 1997). These rocks are typicaly upper
greenschist and lower amphibolite facies.

Retrograde assemblages with epidote-pumpellyite and lower greenschist facies
assemblages are commonly associated with cataclastic fabrics particularly near the major
fault contacts which bound the arc complex units. This post plutonic semi-brittle
deformation may be post-Nevadan and Cretaceous in age. The cataclastic fabrics are
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inferred to have formed during extension associated with uplift and unroofing of the
plutonic rocks (Jayko, 1996a,b; Jayko, 1997; Jayko and Gallagher, 1997).

Low-grade schists and semi-schists of prehnite-pumpellyite facies are characteristic of
the higher-grade accretion complex rocks of the Dothan Formation in this area (Jayko,
1996a,b; Jayko, 1997; Jayko and Gallagher, 1997). These rocks generaly structurally
underlie major thrust faults that have the Rogue arc complex in the hanging wall. Schists
of the Dothan Formation are generaly partially reconstituted meta-sedimentary rocks
with a moderately developed pressure solution fabric and incipient development of
chlorite, white mica, and pumpellyite. Detrital tourmaline, epidote, biotite, muscovite,
hornblende and pyroxene are common constituents of these rocks, but are not indicative
of the metamorphic grade (Jayko, 1996a,b; Jayko, 1997; Jayko and Gallagher, 1997).

Hornfelsic hornblende gabbro rocks are locally present near the margins of large quartz
diorite and granodiorite plutons. Hydrothermal alteration is widespread near high-angle
faults that cut the Rogue volcanic rocks.

Oregon Coast Range and Western Cascade Arc

During the early Eocene, the Mesozoic arc, basin, and accretion complex were folded,
thrust faulted, and partly unroofed during northwestward thrusting over early Cenozoic
rocks of the Oregon Coast Ranges (Ramp, 1972, Baldwin, 1974, Champ, 1969, Ryberg,
1984). In the Coast Range, northwest-vergent thrusting created the northeast-trending
Umpqgua fold and thrust belt prior to deposition of the Tyee Formation (Baldwin, 1974).
Near the Wildlife Safari fault, the Siletz terrane basement of the Coast Range is exposed
in the core of the Roseburg anticlinorium, which is a complex, northwest-verging uplift
of folded and thrust faulted Siletz River Volcanics.

The Wildlife Safari fault represents the major suture in the early Eocene between the Late
Jurassic-Early Cretaceous accretionary complex and the late Paleocene-Eocene Coast
Range terranes. This suture is interpreted to represent what remains of an early Tertiary
subduction zone (e.g. Heller and Ryberg, 1983). The fault has a scalloped map trace
consistent with a thrust geometry, but we observed it at only one location at an
abandoned quarry at the Wildlife Safari game park. There it juxtaposes Dothan
Formation graywacke and blueschist against conglomeratic debris flow (Thr) and pebbly
laminated mudstone intruded by diabase of Siletz River affinity. The fault zone is 30 m
wide and localy trends 300°, with north side-down motion on multiple fault strands
dipping 60-70° to both north and south, and abundant slickensides plunging 70° toward
030°. In the Dothan Formation adjacent to the fault, exotic blocks of blueschist, chert,
greenstone, diorite, and eclogite tend to be concentrated in a melange zone a few hundred
meters wide.

Deposition of the Bushnell Rock Formation was syntectonic with movement on the
Wildlife Safari fault. East of the type section at Bushnell Rock, the conglomerate is
caught up in the fault zone, and at several localities between Lookingglass Creek and
Dixonville, the conglomerate beneath the fault contains matrix supported conglomeratic
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debris flow deposits containing large, angular blocks of graywacke and greenstone
derived from the Dothan Formation in the upper plate.

Evidence of alate Mesozoic or early Cenozoic subduction complex is lacking along the
Wildlife Safari fault in the Roseburg quadrangle. The only age from the Dothan melange
along or near the fault contact is Early Cretaceous (Table 2a). The lower zeolite facies
pillow basalt of the Siletz terrane and the relatively coherent, unmetamorphosed
sedimentary units in lower plate have no penetrative fabric to compare with that seen
along the southeastern margin of the older Dothan accretionary complex, where the rocks
are phyllitic or semi-schistose. It seems unlikely that the exposed Siletz terrane has been
subducted to any great depth along the Wildlife Safari fault (see Tectonic Models, below
for further discussion). The Wildlife Safari fault however, continued to move during and
following deposition of the White Tail Ridge Formation. East of Dixonville, the White
Tail Ridge Formation isisoclinaly folded beneath the Wildlife Safari and Dotson Butte
thrust fault. In general, folding in the lower plate is coaxia with thrusting and suggests
that lateral motion on the Wildlife Safari fault is less than the thrust motion. The
imbricate package of broken formation and melange in the Dothan formation is also
folded around axes that are roughly coaxia with those in the Siletz River Volcanics in the
lower plate, indicating that both upper and lower plate and the intervening thrust have
been deformed by continued folding.

In the Roseburg anticlinorium, which lies between the Wildlife Safari fault and the
Reston-Bonanza fault, the Siletz River Volcanics are folded into open, northwest-vergent
folds, commonly bound on the northwest by thrust faults (see cross section B-B’).
Isoclinal folding is common near the thrusts, which generaly strike N 25-60°E and dip
40-70° SE. Fault dlip directions trend 285-315°, indicating northwest to dlightly right-
oblique directed thrusting. Large lateral motions across the thrusts are limited by a west-
northwest channel of Bushnell Rock conglomerate, which is repeated six times along the
North Umpqua River by a series of thrusts, with little lateral offset. The oldest Tertiary
rocks in the Coast Range are exposed along the axis of the anticlinorium between Reston
and east Roseburg, where late Paleocene coccoliths are found in mudstone interbeds in
the pillow basalt (Table 2a, Figure 5a-b). Toward Reston, the basalt thins and interfingers
with late Paleocene turbidites of the Roseburg Member, which are exposed beneath the
basalt in the anticlinal core.

The northern boundary of the Roseburg anticlinorium is the Reston-Bonanza fault, where
the Siletz River Volcanics and the Bushnell Rock Formation, locally intruded by altered
diabase sills of Siletz affinity, are thrust northwestward over mid-fan turbidites of the
Tenmile Formation. The fault is exposed at several localities. Along I-5 at Wilbur, three
fault strands dipping 40-70° S crop out over 250 m and exhibit a complex history of
thrusting and normal-dextral reactivation. Along the Sutherlin Creek BLM Road
(NESW1/4 29, 25S R4W), the fault is relatively ssimple, putting basaltic tuff and
mudflows over pebbly turbidites on a fault locally trending 023/44°E, with a dlip
direction of 285°. Northeast of the Sutherlin Creek Road locality, the fault cuts through
white, argillicaly altered, sulfide and quartz-bearing, fractured turbidite sandstone that
can be mapped northeastward, beyond the Bonanza and Nonpariel mercury mines, for
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about 20 kilometers along the fault zone (see Wells and Waters, 1934). This alteration
may be related to reactivation of the fault during early Cascade arc magmatism,; the fault
clearly offsets the Spencer Formation and the Eocene volcanics, which are also altered
and folded into an anticline/syncline pair and are standing vertically aong the fault zone.
To the west, the older Tyee Formation is not offset by the fault, which continues
westward beneath the Tyee to re-emerge in the Remote area.

To the north, the Cooper Creek thrust emplaces thick bedded mid fan turbidite sandstone
over thin bedded sandstone, basin plain mudstone, and younger White Tail Ridge
Formation. Although poorly exposed, the Cooper Creek structure appears to be an
important element in controlling the distribution of the nearshore White Tail Ridge
Formation and the subsequent deformation of the overlying Tyee Formation. En echelon
anticlines trend WSW across the Tyee basin along the projection of the Cooper Creek
thrust, through the Williams River area toward the Middle Creek fault zone on the west
side of the Tyee basin. Although small synclinal troughs of White Tail Ridge Formation
occur to the north of this structure, most of the White Tail lies to the south of the Cooper
Creek thrust.

North of the Cooper Creek thrust, five basalt cored anticlines form a northeast-striking
fold belt extending 30 km beyond the quadrangle boundary; including the Oakland,
Heavens Gate, Turkey Hill-Dickenson Mountain, Drain, and Jack Creek anticlines. In the
Oakland and Heavens Gate anticlines, the basalt is not exposed at the surface, but is
inferred from aeromagnetic highs along the fold crest (U. S. Geological Survey, 1999),
and it is encountered at a depth of 4300" in the Mobil Sutherlin #1 exploration well on the
crest of the Oakland anticline (Table 1). At Turkey Hill, vesicular, red oxidized subaerial
basalt over pillow basalt is exposed in the anticlinal axis, which appears to extend west-
southwest into the Tyee basin as the Millacoma anticline. The composite Heavens Gate-
Turkey Hill-Millacoma anticline coincides with the Umpqgua arch, a partly constructional
basement high of Siletz River Volcanics encountered in the B-1 and F-1 wells at 6900’
and 4400 respectively, that separates the Sutherlin-Myrtle Point subbasin from the Smith
River subbasin to the north (Ryu and others, 1992, 1996). The Umpqua arch may
represent the northern limit of preservation of the White Tail Ridge Formation in
synclinal troughs beneath the Tyee basin strata.

In the Tyee basin, an unconformity at the base of Tyee Formation truncates most of the
major northeast-trending folds of Umpqgua Group, but minor folding continued after Tyee
time aong the Turkey Hill-Millacoma and Williams River uplift. Later folding
(Miocene?) of the Tyee along N-S and NW axes has refolded the older northeast fold
trends, creating complex, but subtle dome and basin structures in the Tyee basin (Figure
2). The northwest-trending Burnt Ridge anticline appears to be following an old pre-Tyee
high (Wiley and others, 1994; Black, 1990), whereas the Williams River uplift appears to
be a domal structure formed by fold interference between the Cooper Creek trend and the
later, more northerly fold trends. The Williams River high appears to to divide and
deflect the Coast Range Syncline around its flanks. Although the dips on the flanks of the
domal structures are generaly less than 10-15°, the domes may represent modest
hydrocarbon targets, if suitable closure can be demonstrated and the distribution of the
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White Tail Ridge Formation at depth can be determined. More detailed discussion of
these and other potential hydrocarbon traps, keyed to our new geologic mapping, can be
found in Ryu and others, 1996.

Tectonic models

The boundary fault between the Coast Range mafic basement and the pre-Tertiary
terrranes of North Americais only exposed in two places; southern Vancouver Island and
southwestern Oregon near Roseburg. Field relationships observed in the Roseburg area
provide information that could help distinguish between the two competing tectonic
models for the origin and emplacement of the oceanic basement of the Coast Range: 1)
collision and accretion of a hot spot generated oceanic island chain or oceanic plateau
during subduction (e.g., Simpson and Cox, 1977; Duncan, 1982; Heller and Ryberg,
1983; Wells and others, 1984); and 2) formation of the Siletz terrane during hotspot-
related oblique rifting of the continental margin and subsequent accretion of the margina
basin (Wells and others, 1984; Clowes and others,1987; Snavely, 1987; Babcock and
others, 1992).

In the collison model, the Eocene suture along the Wildlife Safari fault represents a
paleosubduction zone clogged by accreted oceanic islands of the Siletz terrane and its
associated trench turbidites. Heller and Ryberg (1983) have suggested that the Tyee basin
fill records the transition from subduction to forearc basin following the collision of the
seamount terrane and resulting westward step of the subduction zone. In the alternative
model, the Siletz terrane represents a marginal rift basin created during a period of Kula-
North American plate dextral shear and Y ellowstone hotspot volcanism in the Eocene
(WEells and others, 1984; Clowes and others,1987; Snavely, 1987; Babcock and others,
1992). Accretion would have followed migration of the Kula-Farallon triple junction
northward and the subsequent change in plate motion to more norma Faralon
subduction.

The collision model explains very well the origin of the oceanic basalt, its deformation,
accretion to the continent, the syntectonic basin fill, and the relatively low heat flow in
the basin inferred from vitranite reflectance (Ryu and others, 1996). On the other hand,
the lack of a Late Cretaceous-early Tertiary accretionary complex and subduction-rel ated
metamorphism in the Tertiary lower plate of the Wildlife Safari fault is puzzling.
Turbidites of the Tenmile Formation previously inferred to be trench fill are now known
to overlie shallow water facies of the Slater Creek member of the Bushnell Rock
Formation, which was deposited on both pre-Tertiary and Siletz terranes (see also Ryu
and others, 1992). The intimate interbedding of Paleocene and early Eocene Roseburg
Member turbidites and conglomerate with the Siletz River Volcanics requires the oldest
part of the Siletz terrane to be formed in close proximity to the Klamath margin between
56 and 52 Ma, which is hard to reconcile with predicted rapid northeast plate motions
offshore (Engebretson and others, 1985). The Siletz River Volcanics also represent the
beginning of a 30 million year history of extensiona basatic and akalic magmatism in
the Coast Range, not easily explained by accretion of an oceanic island or plateau.
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Continental margin rifting explains the prolonged history of mafic extensiona
magmatism in the Oregon Coast Range and fits better with predicted Kula-Farallon-
North America plate motion history in the early Tertiary. The conglomerate interbedded
with the pillow basalt is easy to reconcile with arift basin origin for the Siletz terrane, as
isthe lack of awell developed subduction complex along the terrane boundary fault. Not
so easily explained is the occurrence of major thrusting during the initial stages of basin
filling, which is more consistent with convergence. Mafic dike swarms of Siletz River
affinity that could represent the initiation of rifting have not been recognized in the
adjacent pre-Tertiary terranes. One might also expect higher Eocene heat flow than is
observed, if the basin wasrift related.

Given the difficulties with both models, the origin of the Coast Range basement may be a
unique event resulting from complex interactions between the continenta margin,
oceanic plates that were reorganizing in the early Eocene, and possible hotspot
volcanism. Although further discussion of Siletz terrane origins is beyond the scope of
this investigation, it is worth considering the possibility that the old subduction zone is
hidden beneath the Siletz terrane in the Roseburg quadrangle (Figure 8), similar to what
is inferred for the northeastern Solomon Islands of the southwest Pacific (Kroenke,
1984). In the Solomon Islands, the Miocene collision of the Ontong Java Plateau with the
Solomons arc has obducted part of the oceanic plateau onto the arc platform, overriding
the subduction zone while the oceanic plate continued to subduct beneath the arc (eg.
Cooper and others, 1986). The northeastern Solomon islands of Malaita and Santa | sabel
represent the emergent part of the obducted plateau and comprise a fold and thrust belt
cored with oceanic basalt, much like the Roseburg anticlinorium and the Umpqua fold
belt. Turbidites are being deposited in the North Solomons trough created by
downwarping of the obducted Ontong Java Plateau above the still sinking slab (Kroenke,
1989), analogous to the Tenmile Formation near Roseburg. In the Solomon Islands, the
subduction complex is largely hidden beneath the obducted oceanic terrane. Deep
geophysical investigations across the Coast Range boundary may help resolve the
existence of asimilar structure in the Roseburg area.

Although the origin of the Siletz terrane is debatable, there are important constraints on
the geometry of accretion and the orientation of the early Eocene continental margin
revealed by the new geologic mapping and existing paleomagnetic investigations in the
Tyee basin. Paleomagnetic results from early Eocene through Miocene volcanic and
sedimentary rocks from coastal Oregon indicate about 75° clockwise rotation of the
Oregon Coast Range with respect to stable North America since the early Eocene (e.g.,
Simpson and Cox, 1977; England and Wells, 1991), arotation that may still be occurring
today (e.g., Wells and others, 1998). Additional paleomagnetic data presented here (Table
4, Figures 6 and 9) and summarized in Wells and others (1985), indicate 79° + 13°
clockwise rotation of Siletz River basalt flows in the Roseburg area, consistent with
results from the Siletz terrane in the rest of the Oregon Coast Range. The paleomagnetic
data passes the fold test, and the flows are all of reversed polarity, which in the Berggren
and others (1995) time scale is consistent with paleontologic and Ar/Ar ages.

16



The overlying, relatively undeformed Tyee Formation is rotated about 67° clockwise
(Simpson and Cox, 1977), and its onlap onto the Klamath terranes indicate that the
rotation largely post dates accretion of the Siletz terrane to the continent (e.g., Heller and
Ryberg, 1983). This information can be used to reconstruct the orientation of the
continental margin at the time of accretion. Given that the overlying Tyee is rotated 67°,
rotation of the Siletz terrane prior to deformation against the pre-Tertiary margin must
have been small. On the other hand, the Umpqua fold axes formed prior to deposition of
the Tyee must have rotated at least 67° clockwise after their formation. The lack of post-
folding structures in the Tyee needed to accommodate small block rotation indicates that
the rotation must have occurred as arelatively large block. Because the Umpqua folds are
paralel to the Wildlife Safari terrane boundary fault and the structural trends in the
Western Klamath terrane, we assume the early Eocene fold trends (after subtracting the
paleomagnetic rotation) indicate the orientation of the margin at the time of accretion. By
the same logic, we reconstructed the early Eocene continental margin for the rest of
Oregon and Washington by assuming that the margin was parallel to Eocene folds
mapped in the Siletz River Volcanics and Crescent Formation elsewhere in the Coast
Range (Figure 10). Fold axes based on over 1000 poles to bedding for the Siletz River
Volcanics of Oregon and the correlative Crescent Formation of Washington (Wells and
Coe, 1985; Wells, 1989, unpublished data), when corrected for tectonic rotation, provide
a coherent picture of the paleo-continental margin trending about N 30° W in Oregon and
about N 60° W in Washington. This margin is less embayed than in earlier
reconstructions and provides some constraints on the distribution and eastward extent of
continental margin sedimentary basins in the Pacific Northwest.
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Table 4.

LIST OF TABLES
Oil and Gas exploration wells (also on Sheet 2).
Paleontol ogy
a) Coccoliths and Foraminifera
b) Macrofossils
¢) Fossil Index

Paleomagnetism of the Siletz River Volcanics and Tyee Basin

Chemistry of the Siletz River Volcanics, most flows are akalic, based on

the criteria of Miyashiro (1978)
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Figure 1

Figure 2

Figure 3

Figure 4
Figure5
Figure 6

Figure7

Figure 8

Figure9

Figure 10.

LIST OF FIGURES
Location of Roseburg 30° X 60" Quadrangle (figure aso on sheet 2)

Generalized geologic and tectonic features of the Roseburg Quadrangle
showing oil and gas exploration wells from Table 1 (figure also on sheet
2).

Sources of Geologic Mapping a) this project; b) Consulted extensively
(figure also on sheet 2).

Time—rock chart for the Tertiary strata of the Tyee basin.
Coccolith and Foraminiferalocalities listed in Table 2a.
Macrofossil localities listed in Table 2b.

Paleomagnetic sites and location of chemistry samples listed in Tables 3
and 4.

Northwest-southeast tectonic cross section of the Roseburg area, showing
hypothetical deep crustal structure created by Eocene obduction of the
Siletz terrane onto the continental margin.

Paleomagnetism of the Siletz River Volcanics (SRV) shows clockwise
rotation. @) stereoplot of reversed magnetization directions, showing ags
confidence limits and 79° clockwise rotation of SRV mean direction from
the Paleocene reference direction for North America (Diehl and others,
1983); b and c) typical aternating field demagnetization plots.
Characteristic component isolated between 20 and 50 nT.

Early Eocene continental margin in Pacific Northwest. Reconstruction
based on pre-rotation trend of Umpqua fold and thrust belt and other pre-
Tyeefolds in Siletz River Volcanics and Crescent Formation of the Coast
Range (Wells and Coe, 1985; Wells, 1989). Folds are inferred to be the
result of deformation of the Siletz terrane against the pre-Tertiary margin,
as observed in the Roseburg quadrangle.
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Table 1. Oil and gas exploration wells

#  Well Name Well Depth(ft) Lattitude Longitude
4 Amoco_Weyerhaeuser_F-1 4,428 43.406 123.837
5 Amoco_Weyerhaeuser_B-1 11,330 43.386 123.714
6 Sheldon_C._Clark_"Oakland_well" 2,235 43.405 123.311
7 Mobil_Oil_Corp._Sutherlin_Unit_1 13,177 43.434 123.238
8  Union_Oil_Co._Liles_1 7,002 43.362 123.506
9 Hutchins_&_Marrs_Glory_Hole_1 2,987 43.238 123.521
10 Community_Oil_&_Gas_Co._Scott_1 3,693 43.242 123.440
11  Diamond_Drill_Contracting_Co._Hamilton_Ranch_Well_3 545 43.246 123.511
12 Diamond_Drill_Contracting_Co._Hamilton_Ranch_Well_1 628 43.182 123.553
13 Diamond_Drill_Contracting_Co._Hamilton_Ranch_Well_2 1,109 43.221 123.515
14 W._F._Kernin_Well_1 3,900 43.217 123.417
15 FE._W._Dillard_unnamed 700 43.176 123.474
16 Uranium_Oil_&_Gas_Co._Ziedrich_1 4,368 43.051 123.657

# well number from Niem and Niem (1990)
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Table 1. Oil and gas exploration wells

H*

Well Name

Amoco_Weyerhaeuser_F-1

Amoco_Weyerhaeuser_B-1

Sheldon_C. Clark_"Oakland_well
Mobil_Oil_Corp._Sutherlin_Unit_1

Union_Oil_Co._Liles_ 1

Hutchins_& Marrs_Glory Hole 1

Community_Oil_& Gas_Co._Scott_1
Diamond_Dirill_Contracting_Co._Hamilton_Ranch_Well_3
Diamond_Dirill_Contracting_Co._Hamilton_Ranch_Well_1
Diamond_Drill_Contracting_Co._Hamilton_Ranch_Well_2
W. F. Kernin_Well_1

F._W. Dillard_unnamed
Uranium_Oil_& Gas_Co. Ziedrich_1

# well number from Niem and Niem (1990)

Depth

4,428
11,330
2,235
13,177
7,002
2,987
3,693
545
628
1,109
3,900
700
4,368

Latitude

43.406
43.386
43.405
43.434
43.3617
43.238
43.242
43.246
43.182
43.221
43.217
43.176
43.0512

Longitude

-123.837
-123.714
-123.311
-123.238
-123.506
-123.521
-123.44
-123.511
-123.553
-123.515
-123.417
-123.474
-123.657
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Table 2a) Paleontology Database Cocoliths and

Forams
Record Sample
Number  Number

1 RN-91-103
2 RN-90-280
3 RN-90-287
4 RN-90-284
5 RN-90-290
6 RN-91-396
7 RN-91-394
8 RN-91-183
9 RN-91-178
10 RN-91-179
11 RN-91-180
12 RN-91-162
13 RN-91-245
14 RN-91-251
15 RN-91-252
16 RN-91-268
17 N-90-256A
18 N-90-256B
19 N-90-243
20 F1-4100
21 F1-3600
22 F1-3500
23 B1-6990
24 B1-6970
25 B1-6900
26 B1-4900
27 B1-3610
28 B1-2920
29 B1-1420

Unit

Coquille River
Camas Valley
Hubbard Creek
Tyee Mountain
Hubbard Creek
Camas Valley
Camas Valley
Rasler Creek
Camas Valley
Camas Valley
Camas Valley
Berry Creek
Tenmile
Tenmile
Tenmile
Berry Creek
Coquille River
Coquille River
Berry Creek

Umpqua Undiff.
Umpqua Undiff.
Umpgqua Undiff.
Umpgqua Undiff.
Umpgqua Undiff.
Umpgua Undiff.

Tyee Mountain

Tyee Mountain

Tyee Mountain
Elkton

Location

Cameas Valley
Camas Valley
Bingham Creek
Bingham Creek
Bingham Creek
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Rasler Creek
Dora
Dora
Dora
Ivers Peak
Ivers Peak
Ivers Peak
Williams Ck.
Williams Ck.
Williams Ck.
Williams Ck.
Williams Ck.
Williams Ck.
Williams Ck.

Qtr.
Sect.

NE
NW

S

11
11
11
24
24
24
24
24
24
24

T

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
28
28
28
25
25
25
25
25
25
25
25
25
25

Formainifera Paleodepth Cocalith  Longitude Latitude
Age Age West North
Indet. IN-MN 123.70 43.01

10to12a 123.66 43.05
A2-B ON Deeper 123.75 43.03
Al 123.74 43.03
B1-A ? 123.76 43.03
11 123.88 43.00
11 123.88 43.00
B1 Bathyal 123.88 43.00
11to12a 123.88 43.01
Bl LMB 11 123.88 43.01
11 123.88 43.01
B4 UB 11 123.92 43.02
Paleogene ON Deeper 123.93 43.02
10to11 123.93 43.02
B4 Neritic 10to11 123.92 43.02
B Older Neritic 11 123.98 43.04

B1A(7 Older) uB 123.90 43.15

B1A ON 123.90 43.15

B4 UB 123.92 43.16
B4-C Neritic 11 123.86 43.41
B4-C LMB 11 123.86 43.41
B4-C LMB 11 123.86 4341
C Bathyal 11 123.71 43.40
C Bathyal 11 123.71 43.40
B4 Bathyal 11 123.71 43.40
Indet. Indet. Eocene 123.71 43.40
Indet. Marine 10to 14 123.71 43.40
Indet. Indet. Eocene 123.71 43.40
A2-B ON-UB Eocene 123.71 43.40
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30
31
)
33
34
35
36
37
38
39
40
il
42
43

45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62

B1-1240
R-89-163
R-89-166
R-89-162
RN-91-126
R-89-057
N-90-410
Scott-410
Scott-200
Scott-100
Scott-30
N-90-245
N-90-409
RN-90-010
N-90-278
N-90-270
N-90-269
UL-6100
UL-4800
UL-3900
UL-1900
UL-1300
UL-1100
UL-820
UL-520
UL-240
RN-90-011
R-90-039
RN-90-012
R-90-045
R-90-046

Elkton
Bateman
Bateman
Bateman

Tyee Mountain
Camas Valley
Berry Creek
Tenmile
Tenmile
Tenmile
Tenmile

Umpgqua Undiff.

Berry Creek

Umpqua Undiff.
Umpqua Undiff.
Umpqua Undiff.
Umpgqua Undiff.
Umpgqua Undiff.
Umpgqua Undiff.
Umpgua Undiff.
Umpqua Undiff.
Umpqua Undiff.
Umpqua Undiff.
Umpqua Undiff.
Umpgqua Undiff.
Umpgqua Undiff.

Tyee Mountain
Tyee Mountain
Tyee Mountain
Tyee Mountain
Tyee Mountain

RN-90-029A Hubbard Creek
RN-90-029B Hubbard Creek

Williams Ck.
Radar Creek
Radar Creek
Radar Creek
Callahan Road
Callahan Road
Glide
Melrose
Melrose
Melrose
Melrose
Coyote Hill
Glide
Tyeeroad
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road
Tyee Road

NE
NW

Ctr.
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Q

32
19
25
25
25
25
27
27
27
27
27
27
27
27
27
22
21
22
10

25
24
24
24
27
27
26
27
27
27
27
26
26
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
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A2-B
Al
Al
A2

A2-B

A2-B

C Older (9)
C
C
C
C Older

A2-B
B4 Older

A2-B (4)

ON-UB
Marine
Bathyal
Marine
Marine
UB-MB

MB
MB
LMB
LMB
ON Deeper

MB
MB
Marine
Neritic
Marine
Marine
Marine
UMB
LMB
LMB
LMB

uB

E. Eocene

11

10
10
10
10

11
11

11
10to 11
10to 11
10to 11

10